Technology should support and enhance our ability to work, learn, and make decisions. These activities naturally involve collaboration and communication, yet the personal computers we use to carry them out are traditionally individualized. This special issue addresses the design and extension of adaptive individual user technology to support complex collaborative processes involving information sharing, communication, and collaborative group work.
rich information describing interactions between users. This special issue considers a variety of these models, and discusses the key challenges they face.
Group and community models may combine or extend individual models with multi-user features, or they may take on new designs that model group characteristics in innovative ways. For example, the article by Harrer, McLaren, Walker, Bollen and Sewall discusses the way in which traditional individual tutoring model tracing methods can be extended to analyze group activities. The authors' model tracing approach is an example-based approach similar to decision tree learning that characterizes group behavior in terms of learning productivity. In their paradigm, successful groups may be characterized by the way in which they alternate between chatting and taking problem solving actions, move between different subtasks, or distribute their work among group members.
Suebnukarn and Haddawy describe a general domain-independent framework for modeling individual and group problem solving, and its application to a collaborative intelligent tutoring system for medical problem-based learning. Bayesian Networks are used to represent student and group models that overlay a model of clinical reasoning and problem-based learning. While the structure of the networks is derived from research papers and textbooks on clinical reasoning and problem-based learning, the conditional probabilities are automatically learned from data collected during a problem-based learning study.
In Suebnukarn and Haddawy's approach, the group model is generated as a consensus among the individual models by overlaying the problem solving paths most likely to be followed by the individual members. The tutoring module then generates tutorial hints that guide the group problem solving activity, for example by focusing the group discussion or referring to an expert in the group. The authors describe the evaluation of their system, and show that their model predicts individual student actions and the group reasoning path with high accuracy (compared to human tutors).
Group modeling may involve consideration of dynamic social factors that are not present in individual models, such as interactions and relationships between users. Interaction data may be obtained from unstructured communication channels such as discussion forums, text chat, instant messaging, or voice-over-IP. Because analyzing unstructured voice or chat data is computationally challenging, if not manually exhausting, some systems solve this problem by structuring the collaboration environment. For example, Introne and Alterman discuss how coordinating representations structure the collaborative environment and assist users in exchanging and interpreting the information they share. The authors show how their Bayesian approach exploits the rich coordination information between users to improve coordination and performance. They have demonstrated the effectiveness of their approach in an existing groupware system and have shown how it can be extended with an adaptive plan-generation component.
Multi-user environments introduce complex relational social elements such as emotion, motivation, and satisfaction. Masthoff and Gatt explain that the ability of a system to model and predict users' affective states such as satisfaction will impact its ability to adapt to a group's needs. In the context of a system that recommends sequences of items to groups of users, they describe how an individual's satisfaction may impact the satisfaction of other group members by analyzing factors such as emotional contagion and conformity. They also discuss the issue of privacy in aggregating individual preferences to make group-based recommendations that might divulge personal (and perhaps embarrassing) partialities.
Cheng and Vassileva address the problem of how to motivate participation in online communities and collaborative systems. In their approach, individuals are rewarded when they take actions that are desirable for the community. The authors propose an adaptive rewards approach that utilizes a group (community) model and individual models of the users. The group model plays a prescriptive role, by describing the dynamics of the desirable types of contributions and establishing the rewards accordingly. The individual models represent each user's contribution in terms of quantity and quality (reputation), and are used to adjust rewards in order to encourage users to contribute. Cheng and Vassileva describe how this mechanism was evaluated in a system for sharing bookmarks, and show that it is effective.
Determining how to structure and coordinate group membership poses a significant challenge in designing and developing technology for supporting collaborative work. Organizations or tasks may place specific requirements on group membership such as individuals' physical, cognitive, or social skills, experience, or availability. Read, Barros, Bárcena, and Pancorbo describe an adaptive group formation algorithm in the context of a system for group language learning. They show how a system that maintains and draws upon both individual and group models may be able to construct groups that incorporate a variety of linguistic skills and social contexts and thereby produce a more realistic language learning environment.
Alfonseca, Carro, Martín, Ortigosa, and Paredes investigate the effect of learning styles on the outcome of collaborative pairs. The Felder-Silverman model is used to represent the learning styles of 166 students. The results of a study where the students are paired by their own choice to solve two theoretical computer science assignments substantiate previous results in the area of education in which heterogeneous teams do no worse (usually better) than homogeneous teams. The authors explain how they apply these results to create rules for team-formation in a system that supports collaboration.
The authors contributing to this special issue have developed novel approaches to address challenging questions in modeling group and community collaboration. We hope that you find their research ideas and approaches interesting, informative, and refreshing. This issue highlights some exciting developing areas of research to watch in the future including modeling affective states, social relationships, and group decision-making, analysis of interaction, coordination in cooperative multi-agent systems, multi-user plan recognition, and multiple perspective social networking.
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